In this paper we present the definitions and some properties of several Smarandache type functions that are involved in many proposed solved and unsolved problems and conjectures in number theory and recreational mathematics. Examples are also provided. Interesting solved problems related to them are attached as addenda to this article.
Introduction:
The most known Smarandache Function, which became a classical function in the number theory, is the following: S: N* t N*, S(1) = 1, S(n) is the smallest integer such that S(n)! is divisible by n. For example: S(6)=3, because 3! = 1$2$3 = 6, which is divisible by 6, and 3 is the smallest number with this property, i.e. 2! is not divisible by 6. S(8) = 4, S(11) = 11. This function has been very much studied in the last decade and interesting properties have been found related to it.
Properties:
2.1. Max {p, p prime and p divides n} [ S(n) [ n for any positive integer n. 2.2. If n = (p 1^s1 ) $ (p 2^s2 ) $…$ (p k^sk ), where p 1 , p 2 , …, p k are distinct primes, then S(n) = max {S(p i^si )} [ max { p i $ s i }.
Characterization of a prime number:
Let p be an integer > 4. Then: p is prime if and only if S(p) = p. Proof: Let p be prime > 4, and suppose S(p) = m < p, then m! is not be divisible by p, therefore S(p) = p. Now, let S(p) = p and p g 4; suppose p is not prime, whence there exist two integers s and t, with s [ t < p, such that p = s$t, but then S(p) [ t g p because t! is divisible by s and by t in the same time (i.e. t! is divisible by p). Contradiction.
2.4
An exact formula to calculate the number of primes less than or equal to x (L. Seagull): If x is an integer m 4, then the number of prime numbers [ x is:
where S(k) is the classical Smarandache Function, and ÃaOE means the interior integer part of a (the smallest integer greater than or equal to a).
Proof:
Knowing the Smarandache Function has the property that if p > 4 then S(p) = p if only if p is prime, and S(k) <= k for any k, and S(4) = 4 (the only exception from the first rule), we easily find an exact formula for the number of primes less than or equal to x. 
Other Smarandache Type
Functions also studied in the last years are: 6.1. Let f: Z h Z be a strictly increasing function and x an element in R. Then:
Particular cases: a) Inferior S-Prime Part: For any positive real number n one defines ISp(n) as the largest prime number less than or equal to n. For any positive real number n one defines ISc(n) as the largest cube less than or equal to n. Then SI2 G (n, b) is the smallest number of iterations k such that G (G (...G(n)...)) m b, iterated k times because G(n) > n for n > 1. Thus SI2 G (4, 11) = 3, because G(G (G(4) )) = G(G(7)) = G(8) = 15 m 11.
Functional Smarandache Iteration of Third Kind:
Let h: h A be a function, such that h(x) < x for all x, and let b < x. Then: SI3 h (x, b) = the smallest number of iterations k such that h(h(...h(x)...)) [ b. iterated k times Example:
Let n be an integer and gd(n) be the greatest divisor of n, less than n, gd: N* h N*. Then gd(n) < n for n > 1.
SI3 gd (60, 3) = 4, because gd(gd(gd(gd(60)))) = gd(gd(gd(30))) = gd(gd(15)) = gd(5) = 1 [ 3.
